6 70 years (p ! 0.00001). Conclusions: The correlation between age and LOS is stronger for trauma patients, which might indicate a special need for geriatric expertise in elderly trauma ED patients. Thus an interdisciplinary approach including surgical and geriatric expertise may be advantageous.
the literature. Crucial factors for an increase in LOS in EDs are hospital occupancy, patient acuity, triage interventions and staffing [3] .
Both professionalization of emergency medicine and the increasing number of elderly patients lead to increased ED usage. Several studies showed an overrepresentation of elderly patients in EDs compared to the proportion of elderly people in the general population [4] . Elderly patients are known to have distinct patterns of presentation and emergency care needs. They are more likely to enter the ED via the Emergency Medical Service, are more often referred to the ED by their primary care physician, have a higher proportion of urgent visits and are more likely to be admitted to hospital [4] . Atypical disease presentation, comorbidities, polypharmacy, cognitive and functional decline aggravate rapid triage and diagnosis in this age group [5] . A recent study confirmed patients aged 1 65 years to be at risk for undertriage [6] .
Most of the elderly ED patients are nontrauma patients, but a large number of ED visits in this age group are due to musculoskeletal problems, which might be caused by either major traumatic injuries or a combination of minor trauma and degenerative disease. The primary goal of this study was to compare time consumption and admission rates between trauma and nontrauma patients of different age groups.
Objective of the Study
The objective of this study was to analyze the correlations between age, patient acuity, LOS and admission rates in elderly ED patients in order to evaluate the needed resources and treatment complexity in this patient group.
Patients and Methods
We retrospectively analyzed 4,653 consecutive patients aged 6 18 years seen in our ED. The patients were evaluated for age, sex, Emergency Severity Index (ESI) [7] and LOS within the ED. Moreover, it was reported whether the patients needed to be admitted for inpatient hospital treatment. The institutional ethics review board was informed and issued a certificate of nonobjection for this retrospective study.
The study was conducted in an urban university affiliated hospital. The municipal institution serves a city population of 500,000 and an urban hinterland of 2,500,000 people. Besides our institution, there is one more hospital providing maximum medical care located in the area. There are no selection criteria in our institution: any patient with an acute medical or surgical problem can be seen at any time.
The ED has 10 treatment rooms and 2 resuscitation rooms; 5 ventilators are located within the ED. Ultrasound, X-ray, CT, MRI as well as all relevant laboratory examinations are available 24 h a day. At least 2 emergency physicians, 2 trauma surgeons, 1 neurologist and 1 radiologist are continuously on duty. During daytime, of internal medicine consultants and surgeons are also available. All members of the nursing staff were trained for at least 3 years.
Classification of patients as 'trauma' or 'nontrauma' patients was done by the nursing staff using standardized algorithms. LOS was defined as time from entry to the ED until discharge, transfer to another ward, or death. LOS was measured in minutes by the medical information system. For evaluation of patient acuity, the ESI, which had been routinely documented by trained ED nursing staff, was analyzed.
Statistical Analysis
Continuous variables are presented as means 8 standard deviations (SDs) or medians and interquartile ranges (IQRs), and categorical variables as numbers and percentages. The 2 test was used for analysis of proportions. As LOS in the ED appeared not to be normally distributed, the Mann-Whitney U test was used to test the hypothesis that LOS of trauma patients aged ! 70 years is longer than that of nontrauma patients of the same age group. Comparison of ESI classifications was also performed using this nonparametric test. Correlation coefficients were calculated using Kendall's . All confidence intervals (CIs) in this article are 95%. p ^ 0.05 was considered to be statistically significant. Data were processed using IBM SPSS version 19.0.0.
Results
In total, 4,653 patients visited the ED during the study period. 1,841 patients (39.6%; mean age: 51.9 years; SD 22.5 years) were trauma patients whereas 2,812 (60.4%; mean age: 60.0 years; SD 20.4 years) had been categorized as nontrauma patients. Whereas nontrauma patients displayed a median ESI of 2, the median ESI of trauma patients was 4 (p ! 0.0001). 1,691 (36.3%) patients were aged 6 70 years, of whom 544 (32.2%) were trauma patients ( table 1 ) .
Overall median LOS in the ED was 1: 47 h (IQR: 0: 35-2: 55). Among the 4,653 patients there were 2,339 males (mean age 54.0 years; SD 20.5 years) and 2,314 females (mean age 59.6 years; SD 22.3 years). The median LOS did not differ significantly between males and females (1: 42 vs. 1: 52 h; p = 0.415) ( table 2 ) .
2,053 patients (44.1%) received ambulatory treatment whereas 2,600 (55.9%) became inpatients. The median LOS in the ED was 8 min shorter for ambulatory patients (1: 43 vs. 1: 51 h; p = 0.269). Acuity according to ESI classification was significantly higher in patients who had to be admitted to hospital (median ESI 2 in inpatients vs. ESI 4 in ambulatory patients; p ! 0.0001). The rate of ad-mission for inpatient treatment was 69.4% in nontrauma patients versus 35.3% in trauma patients (p ! 0.00001). In nontrauma patients, this rate was 56.6% for patients aged ! 70 years, and 89.5% for patients aged 6 70 years. On the other hand, 25.3% of trauma patients aged ! 70 years versus 60.8% of those aged 6 70 years needed inpatient treatment. For patients aged ! 70 years these figures give a relative risk of 2.2 for inpatient admission when comparing nontrauma and trauma patients. In patients aged 6 70 years, this relative risk is reduced to 1.5. However, there was a significant rank correlation between age and admission rate for both trauma and nontrauma patients (p ! 0.0001), which was nearly equal in strength ( -b 0.31 vs. 0.34).
Analyzing the median LOS in relation to patient age ( fig. 1 ) , trauma patients aged 6 70 years spent significantly more time in the ED (2: 08 vs. 1: 56 h; p ! 0.0001). In patients aged ! 70 years, the median LOS was longer in nontrauma patients; however, the difference was not significant (1: 33 vs. 1: 48 h; p = 0.656).
The median LOS of nontrauma patients aged 6 70 years was not significantly different from that of younger nontrauma patients (1: 56 vs. 1: 48 h; p = 0.209). In trauma patients, however, LOS was significantly longer in patients aged 6 70 years (2: 08 vs. 1: 33 h; p ! 0.00001). The rank correlation between patient age and LOS was not significant for nontrauma patients ( -b = 0.01, p = 0.468); for trauma patients, it was significant, however ( -b = 0.1, p ! 0.0001).
In patients aged 6 70, the median ESI turned out to be significantly lower in nontrauma patients (ESI 2 for nontrauma versus ESI 3 for trauma patients; p ! 0.0001). On the other hand, patients aged ! 70 years displayed a median ESI of 2 in nontrauma versus a median ESI of 4 in trauma patients (p ! 0.0001). A detailed overview about ESI classification in trauma and nontrauma patients of different age groups is shown in figure 2 .
Discussion
In our study, nontrauma patients aged 6 70 years had shorter LOS compared to trauma patients of the same age group. It is widely accepted that shorter LOS in the ED correlate well with better outcomes after myocardial infarction, stroke, polytrauma, sepsis, and other acute health problems [8] [9] [10] [11] . This might be especially true for elderly patients, who are at an increased risk because of their comorbid conditions, cognitive and functional decline and polypharmacy. Thus LOS in the ED may be regarded as an aspect of quality within an institution. Different LOS may reflect different amounts of resources needed for patient care. Elderly patients need more ED resources [12] , so a longer LOS in the ED should be expected in that group.
In our study, this applies especially to trauma patients aged 6 70 years. An increase in resource consumption among elderly ED patients is confirmed by the lower ESIs in our study. LOS, however, did not significantly differ between nontrauma patients aged ! 70 and 6 70 years. Only trauma patients aged 6 70 years had a significantly increased LOS compared to patients aged ! 70 years.
The admission rates of different patient groups may also be regarded as an indicator of disease severity. In both trauma and nontrauma patients, admission rates were increasing with age. Compared to younger patients, the relative risk of admission was increased by factor 1.6 in geriatric nontrauma patients and by a factor of 2.3 in geriatric trauma patients. Despite this difference, the correlation between age and admission rate was nearly equal in trauma and nontrauma patients.
Our findings suggest that trauma and nontrauma ED patients are specific entities with regard to age influence. In both groups, increasing age was correlated with higher LOS, higher admission rates and lower ESI classifications. These findings are consistent with the recent literature, according to which the need for medical resources increases with age in both trauma and nontrauma collectives [13] . Interdisciplinary approaches in geriatric trauma care (orthogeriatrics) seem to be advantageous [14] . The simultaneous need for both trauma and nontrauma resources may be especially urgent at the beginning of the treatment course. A team approach including both trauma and geriatric expertise may best fulfill this demanding challenge [12] .
Limitations of the Study
This study has some limitations: data analysis was done retrospectively using anonymous data established in a quality evaluation project. Although the number of patients is high, a one-month study period does not account for seasonal variability. Some parameters, such as patients' comorbidities and interdisciplinary approach are missing. These parameters are known to have an influence on LOS in the ED. However, factors like number and qualification of ED staff and interdisciplinary approach have been kept constant throughout the study period and therefore should not have influenced the impact of age on our results. Comorbidities and patient triage on the other hand may be well correlated with age. Further studies are needed to understand why the correlation of age and ED LOS and admission rate differs between trauma and nontrauma patients. Future investigation should focus on the mechanisms of interaction between age, comorbidities, triage results and the demand of resources in the ED.
Conclusions
In our study, trauma patients aged 6 70 years displayed a longer LOS in the ED than nontrauma patients, indicating a higher need for ED resources. Admission rates of trauma and nontrauma patients are nearly equally correlated with age whereas the correlation between age and LOS is stronger for trauma patients. This may reflect the increasing level of comorbidity and other geriatric characteristics, which are getting more and more prominent with increasing age. As in orthogeriatrics, an interdisciplinary approach in EDs might be advantageous and should include geriatric expertise.
